A new fern species, Polystichum hainanicola belonging to section Haplopolystichum (Dryopteridaceae), is described and illustrated from Hainan, the southernmost province of China. Polystichum hainanicola is most similar to P. guangxiense, but the former has pinnae with a length to width ratio of 2.5-2.7, lamina completely fertile and sori fewer than four above midrib of middle pinnae. In contrast, the latter has pinnae with a length to width ratio of ca. 3:1, lamina sterile in its lower portion and sori 6-11 above midrib of middle pinnae.
Introduction
In 2009, when the senior author (Li-Bing Zhang) was visiting the pteridophyte herbarium of the University of Yunnan in Kunming (PYU), a specimen [Xinsheng Qin & Rongjing Zhang 533 (IBSC, PYU!)] of Polystichum Roth (Dryopteridaceae) came into his attention. It was collected from Hainan and identified as P. deltodon (Baker) Diels (1899: 191) . Polystichum deltodon as one of the most common species in P. subg. Haplopolystichum (Tagawa) Li Bing Zhang (in Zhang & Barrington, in press ) is known from provinces Anhui, Guizhou, Hubei, Hunan, Sichuan, Taiwan, Yunnan and Zhejiang of China (Zhang & Barrington, in press ), but has never been found in any of the southern provinces of China. Morphologically, the specimen at PYU has oblong pinnae with rounded pinna apices and sori close to the pinna margins, different from P. deltodon, which usually has falcate-oblong pinnae with acute pinna apices and sori not close to the pinna margins. In 2010 the first author (Liang Zhang) visited the locality given on the PYU specimen from Hainan, found the species and collected a few more specimens and DNA material. A molecular study (Zhang et al., unpubl. data) based on the DNA sequences of chloroplast trnL-F intergenic spacer confirms that it is a species unknown to science. We describe it here as Polystichum hainanicola.
Description
Polystichum hainanicola Li Bing Zhang, Liang Zhang & X.F.Gao, sp. nov. (Figures 1, 2) Polystichum hainanicola is most similar to Polystichum guangxiense W.M.Chu & H.G. Zhou in Zhou et al. (1996: 205) , but the former has pinnae with a length to width ratio of 2.5-2.7:1, lamina completely fertile and sori fewer than four above midrib of middle pinnae. In contrast, the latter has pinnae with a length to width ratio of ca. 3:1, lamina sterile in its lower portion, and sori 6-11 above midrib of middle pinnae. Geographical distribution:-Polystichum hainanicola is known only from Jiulong Shan in adjacent Guangba and Wangxia towns in western Hainan. Jiulong Shan is a limestone mountain along Changhua Jiang, the second largest river in Hainan. Along the river there are a number of such limestone mountains. It is possible that the new species occurs in additional limestone mountains around Changhua Jiang in western Hainan that are yet to be explored.
Ecology:-Polystichum hainanicola grows in wet limestone cliffs in rainforests, at elevations between 780 and 825 m.
The plants that accompanied Polystichum hainanicola include: the seed plants Impatiens hainanensis Chen (1987: 9; Balsaminaceae) and Primulina sp. (Gesneriaceae); the fern species Adiantum capillus-veneris L. fo. dissectum (M.Martens & Galeotti) Ching (1957: 344) , A. gravesii Hance (1875: 197) , A. malesianum Ghatak (1963: 73) , Aleuritopteris squamosa (Hope & C.H.Wright) Ching (1941: 199) , Aleuritopteris sp., Pteris morii Masamune (1942: 242) , P. ensiformis Burman f. var. victoriae Baker (1890: 576; Pteridaceae) and Tectaria zeilanica (Houtt.) Sledge (1972: 422; Tectariaceae) . Resources) guidelines (IUCN 2008 ), but more extensive fieldwork in surrounding similar habitats is needed to accurately assess its conservation status. The preservation of the rain forests of Hainan is a key factor for the conservation of this species. Fortunately, the habitats are well protected.
Etymology:-The species epithet is from the Chinese pinyin, hainan, the name of a province in southernmost China, and the Latin suffix -cola, inhabiting, referring to the province where the type was collected.
Additional specimens examined ( 
Discussion
Polystichum hainanicola has once-pinnate fronds and is clearly a member of P. subg. Haplopolystichum (Tagawa) Li Bing Zhang. Polystichum subg. Haplopolystichum is one of the only two subgenera recognized in a most recent treatment of the genus and may contain around 270 species (Zhang & Barrington, in press ). In the 89 known species of P. subg. Haplopolystichum in China (Zhang & Barrington, in press) , P. hainanicola is most similar to P. guangxiense, a species described from the autonomous region of Guangxi Zhuang in southern China (Zhou et al. 1996) , but as noted in the diagnosis, the two species are different morphologically. An unpublished phylogenetic analysis based on chloroplast trnL-F data including P. deltodon and P. guangxiense failed to identify the closest relative of P. hainanicola.
Polystichum hainanicola is the third species of the genus discovered in Hainan Province. The other species are P. balansae Christ (1908: 193) and P. scariosum (Roxburgh) Morton (1974: 359) . Until recently (Zhang 2012) , Polystichum balansae was placed in Cyrtomium C.Presl (Shing 1965 : 16, Kung 2001 , but molecular studies have unambiguously placed these species in Polystichum (Lu et al. 2007 , Li et al. 2008 , Zhang & He 2010 , 2012 . Polystichum scariosum was often misidentified as P. eximium (Mettenius ex Kuhn) Christensen (1933: 8) [= P. anomalum (Hook. & Arn.) J.Sm.], a species from southern India and Sri Lanka, as noted by Fraser-Jenkins (1997: 24) . Polystichum scariosum was redescribed as P. tialooshanense Ching in Ching & Wang (1964: 366) in the Flora of Hainan. Both P. hainanicola and P. balansae have once-pinnate fronds and have no bulbils on their rachises, while P. scariosum has bipinnate frond and a bulbil on its rachis tips. The differences between P. hainanicola and P. balansae include much smaller and oblong pinnae and free venation in the former. These three species of Polystichum in Hainan can easily be distinguished using the following key:
Key to the species of Polystichum in Hainan
